Fatty acid enhancement of human serum albumin binding properties. A spin label study.
The introduction of a new spin-labeled anionic ligand, 1-gamma-aminobutyrate-5-N-(1-oxyl-2,2,6,6-tetramethyl-4-aminopiperidinyl)-2,4-dinitrobenzene, is reported. Under the experimental conditions, the first molar equivalent of this ligand is 93% bound to human serum albumin. With the addition of palmitate, the free spin label concentration decreases greatly, by almost 80%, in the presence of a fatty acid:albumin ratio of 3:1 to 4:1. The spectral characteristics of the bound spin label are also affected. The changes seen in the intensity of and the splitting between the high and low field extrema are indicative of perturbations of the protein molecule. It is seen then that the binding of each molar equivalent of fatty acid effects the conformation state of albumin and allosterically affects albumin binding properties. Computer spectral subtractions, furthermore, suggest that the binding of the first molar equivalent of palmitate specifically increases the affinity of the first two 1-gamma-amino-butyrate-5-N-(1-oxyl-2,2,6,6-tetramethyl-4-aminopiperidinyl)-2,4-dinitrobenzene binding sites. The present results indicate that fluctuations in serum free fatty acid levels within the physiological range may have a major modulatory effect on the free serum levels of certain drugs and/or physiological substances that bind to albumin.